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Abstract 
 
The aims of this research are to investigate the extent of the constructivist learning environment integration in science classrooms 
and students’ perceptions of their actual and preferred learning environments in science learning. Additionally, this research aims 
to assess educational facilities in schools and identify its relationship with constructivist learning environment. Actual and 
preferred form of Constructivist Learning Environment Survey (CLES) and Learning Environment Assessment (LEA) were used 
in this research. The instruments were administered to 150 Form Four science students from 3 schools in Bidor, Perak. The data 
were analysed quantitatively for the research questions. The result showed that students agreed to most of the scales in actual 
form of CLES except the scale Shared Control in which they were not invited to share teacher’s control in planning learning 
environment. T-test showed that students tended to prefer more constructivist learning environment than the actual learning 
environment (p<0.05). Besides, the result showed that subsection Academic Learning Space in LEA was at the level of minimal 
adequacy whereas subsection Interior Environment showed the level of moderate adequacy. Simple correlation analysis showed 
that LEA was positively related to actual form of CLES (r=0.22). The finding suggested that science teachers should implement 
the constructivist approach and improve their practice based on students’ preference of learning environment to improve 
students’ performances. Also, educational facilities were suggested to be assessed to ensure the success of the integration of 
constructivist learning environment in the science classrooms. 
© 2014 The Authors. Published by Elsevier Ltd. 
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Keywords: Constructivist learning environment, science classrooms, educational facilities, students’ perceptions; 
 
 
 
 
     Che Nidzam Che Ahmad. Tel.: +6013-3922230  
E-mail address: nidzam68@yahoo.com 
 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014
1953 Che Nidzam Che Ahmad et al. /  Procedia - Social and Behavioral Sciences  191 ( 2015 )  1952 – 1957 
1. Introduction 
 
Learning may occur in a variety of locations such as school, classroom, laboratory, field and so on. Learning 
environment not only refers to physical location, it encompasses learning resources and technology, means of 
teaching, modes of learning, and connections to societal and global contexts (Warger, Eduserve & Dobbin, 2009). 
We have been exposed to the most familiar traditional learning environment since ages, where teacher acts as the 
centre of learning process to deliver knowledge while students receive the knowledge and follow the instructions 
given by teacher. The traditional teaching and learning process does not challenge students’ higher cognitive level.   
Today, learning approaches in educational settings are changing. Educational psychologists believe that social 
activities are extremely important in the lives of children and adolescents (Laurel & Lindgren, 1975). Additionally, 
learning environment in educational discourse is closely related to the emerging use of information and 
communication technologies, together with the constructivist concept of knowledge and learning (Mononen-
Aaltonen, 1998). The former traditional teacher-centred model is being replaced with student-centred approach 
which emphasizes the construction of knowledge through experience, active and collaborative learning, with the 
integration of technology. In Malaysia, inquiry approach, thinking skills, thinking strategies and thoughtful learning 
are emphasized and students are given opportunities to engage in scientific investigations through hands-on 
activities (Integrated Curriculum for Secondary Schools, 2005). Utilization of technology in science learning 
focuses on problem solving process and entrepreneurial thinking skills to solve problem through daily observations 
of surroundings. It enhances students’ interest and understanding of science and develops students’ knowledge and 
skills with technological capability. Thus, the reformation of Science curriculum may produce the manpower the 
country needs so that it meets the globally changing demand and be at par with Science curriculum in western 
countries.  
 
2. Literature review 
 
Constructivism is based on the work of Jean Piaget whose theory of cognitive development proposes that 
humans cannot be given information. Instead, learners must construct their own knowledge through prior knowledge 
and experiences. It asserts that knowledge resides in individuals, where knowledge cannot be fully transferred from 
teacher to students, so students have to try to make sense of what is taught by trying to fit it with their experience 
(Lorsbach & Tobin, 1997). According to Carlile & Jordan (2005), constructivism is a dynamic process where small 
localised changes in the knowledge construction may lead to this change in overall understanding. Thus, in teaching 
and learning, the primary job of the teacher in the constructivist approach is to lead the students constructing their 
new information through exploratory activities and students make their own connections and come into their own 
conclusions (Martin, 2006). Martin also states that the teacher will help students to reconstruct the information in 
ways that are both valid and meaningful to that student. Some modern trends in learning which have been developed 
from a constructivist perspective include student-centered learning which stresses the centrality of the learner, and 
the fostering of independent learning through the use of negotiated learning strategies and of learning contracts 
(Carlile & Jordan, 2005). Student-centered learning includes criteria such as formative assessment, inquiry project 
based learning, professional learning in the learning space, integrated curriculum and student presentation, 
immersion and rotation in diverse learning activities. Also, student-centered learning focuses on higher order 
thinking and students as researchers, explicit instruction and one-on-one learning, routine creative use and 
application of ICT to encourage active learning and positive relationships. Additionally, teachers should be able to 
recognize the uniqueness of each student in the class and design a pedagogical plan based on their unique experience 
in a constructivist classroom. Constructivism uses a process approach. The role of teacher in providing information 
decreases and is replaced by the role of eliciting and supporting students’ own thinking and meaning-making 
abilities. Interaction between teacher and student is enhanced as teacher will help students to achieve educational 
objective and to construct knowledge based on students’ prior knowledge. Constructivist teaching involves 
negotiation where constructivist teachers will invite students to be involved in decisions about their learning. 
Students and teachers interaction is emphasized in constructivist classroom. An environment is created within which 
emerging ideas can grow from talking and listening process when they share experiences. Additionally, power and 
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control in the constructivist classroom are shared. With the development of constructivism, a teacher is able to 
create a classroom environment within which students are able to become autonomous learners. 
 
3.  Methodology 
 
This study explores students’ perception on actual and preferred constructivist learning environment and 
determines the relationship between educational facilities with actual constructivist learning environment. 
Quantitative approach was utilized as a survey data collection method to answer the research questions. This 
research was designed to get responses from the Form Four Science students about their perceptions on actual and 
preferred constructivist learning environment and educational facilities. A total sample of 150 Form Four Science 
students was chosen from secondary schools in Bidor, Perak, Malaysia. Two questionnaires were chosen in this 
research. The first questionnaire was CLES in both actual and preferred form which investigated students’ 
perceptions of their learning environments through constructivist view. The second questionnaire was LEA which 
assessed the quality and educational effectiveness of the school facility. CLES (Taylor, Fraser & Fisher, 1997) 
measures the students' perceptions of the frequency of occurrence of five key dimensions of a critical constructivist 
learning environment: Personal Relevance, Student Negotiation, Shared Control, Critical Voice and Uncertainty. It 
contains 30 items with five point response scales of “almost always, often, sometimes, seldom, almost never” which 
will be used in both actual and preferred forms of CLES. Learning Environment Assessment (LEA) which was 
adapted from the original TLEA (O’Neill, 2000) had been utilized. There were two subsections in LEA - Academic 
Learning Space from section Educational Adequacy; and Interior Environment from section Environment for 
Education. Both instruments have been validated by experts in science education. Additionally, reliability is 
obtained through a pilot study. The internal consistency reliability (coefficient alpha) ranges from 0.87to 0.89. These 
ranges are considered acceptable to good (George & Mallery, 2001), since the closer the alpha is to 1, the greater the 
internal consistency of the items. 
 
4. Results and Discussion 
 
4.1  Integration of constructivist learning environment in science classrooms  
 
In order to investigate to what extent was the constructivist learning environment integrated in secondary 
school’s Science learning and students’ preference learning environment in Bidor district, descriptive analysis based 
on actual and preferred form of CLES was conducted. 
 
 
                             Table 1  Average mean of actual CLES 
Scale Actual 
Mean Standard deviation 
Personal Relevance 3.11 0.71 
Uncertainty 3.27 0.74 
Critical Voice 3.01 0.90 
Shared Control 2.63 1.04 
Student Negotiation 3.35 0.93 
 
Average mean of four scales in CLES actual form reported mean above 3 (Table 1). The scales were Personal 
Relevance (3.11), Uncertainty (3.27), Critical Voice (3.01) and Student Negotiation (3.35) in which the students in 
Bidor district agree that the four scales of CLES had been practiced in their science learning. It indicated that 
students in Bidor district agreed that they were given opportunities to learn Science knowledge from the world 
outside of school and different determinant, express opinions, explain ideas as well as problem solution between one 
another. Scale Shared Control had reported mean of 2.63 where students were disagree that they were invited to 
share with the teacher control of learning environment. This may be due to teachers having to finish syllabus in 
limited time given 
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4.2 Comparison of students’ actual and preferred learning environment 
 
The average mean of actual and preferred CLES were analysed and shown in Table 2. 
 
                             Table 2  Average mean of actual and preferred CLES 
Scale 
Actual  Preferred 
Mean Standard deviation  Mean Standard deviation 
Personal Relevance 3.11 0.71  4.06 0.74 
Uncertainty 3.27 0.74  3.69 0.70 
Critical Voice 3.01 0.90  3.75 0.82 
Shared Control 2.63 1.04  3.67 0.88 
Student Negotiation 3.35 0.93  4.16 0.75 
 
 In preferred form of CLES, all the five scales showed average item mean above 3 (Table 5). The five scales were 
personal relevance (4.06), uncertainty (3.69), critical voice (3.75), shared control (3.67) and student negotiation 
(4.16). The result showed that students had more positive responses for each scale in CLES preferred form 
compared to CLES actual form, indicating that they preferred more positive and active learning environment than 
the actual learning environment they had experienced now (Fig. 1). 
 
 
Fig. 1. Average item mean for students’ actual and preferred CLES 
 
 
  
                           Table 3 Difference between actual and preferred form of CLES  
Pair Mean Standard Deviation t df Sig. (2-tailed) 
CLES Actual 
CLES Preferred -0.79 0.80 -12.05 149 .000 
 
T test was conducted to investigate the difference between students’ actual and preferred learning environment 
(Table 3). The result showed that there was a statistically significant difference (p<0.05) between actual and 
preferred form of CLES. It meant that students would prefer a much more constructivist learning environment in 
which the actual learning environment did not adapt to their preferences. They wish that they had more opportunities 
to relate science with the real world, take roles in decision making process, question what is going on in the lesson 
freely, communicate in the classroom and experience the formulation of scientific knowledge. The result tended to 
support the findings of previous studies that students preferred a more positive learning environment than they 
perceived as being present (Ozkal, Tekkaya & Cakiroglu, 2009; Kim Heui Baik, Fisher & Fraser, 1999; Aldridge, 
Fraser, Taylor & Chen Chung Chih., 2000; Puacharearn & Fisher, 2007). 
 
 
4.3 Adequacy of educational facilities in schools 
 
In order to investigate educational facilities in schools in Bidor district, descriptive analysis had been conducted. 
The mean of subsection academic learning space and subsection interior environment was tabulated in Table 4. 
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                            Table 4 Average mean of LEA 
Subsection  Mean  Standard 
Deviation 
 Level 
Academic Learning Space  2.48  0.53  Minimal 
adequacy 
Interior Environment  2.65  0.56  Moderate 
adequacy 
The average item mean of subsection academic learning space reported 2.48 which indicated the level of minimal 
adequacy and subsection interior environment reported an average item mean of 2.65 which indicated level of 
moderate adequacy.  In Academic Learning Space, items related to classroom space and material storage showed the 
level of moderate adequacy, indicating that there were adequate spaces in the classroom for students’ activities and 
material storage was adequate in which both teachers and students may easily access to the learning materials. 
However, items that related to technological equipment in classroom showed level of minimal adequacy. It indicated 
that science classroom in Bidor were minimal adequate with computers, telephones and network system although 
ICT was believed to guide students and lead development in 21st century learning environment (Lippman, 2010). 
The interior environment which comprised of colour schemes, floor plan, lighting system, roof and arrangement of 
classroom furniture showed level of moderate adequacy in Bidor schools. However, there were minimal adequacy of 
acoustical treatment of ceilings, walls and floor. It may be due to costly of acoustic products and piecemeal 
renovation. Also, the condition of classroom furniture and school facilities was unsound ascribable to defer or lack 
of school facilities’ maintenance. The costs of managing school facilities have historically received much less 
attention than facility planning (Lackney & Picus, 2005). 
 
4.4  Relationship between educational facilities and constructivist learning environment 
 
In order to investigate relationship between educational facilities and constructivist learning environment, simple 
correlation analysis was conducted and the result was showed in Table 5.  
 
                        Table 5  Simple correlation analysis between LEA and actual form of CLES  
Pair Simple correlation (r) 
Pearson correlation Sig. (2-tailed) 
LEA 
Actual form of CLES 0.22** 0.007 
                              ** Correlation is significant at the 0.01 level (2-tailed). 
 
The result showed that LEA was positively related to actual form of CLES with Pearson correlation coefficient of r 
= 0.22 (p<0.05). The correlation coefficient indicated that there was minimal relationship between LEA and CLES 
actual form. It meant that as the educational facilities improved, the constructivist learning environment in actual 
situation would be improved also. Plenty of spaces in classroom are needed for students to provide them freedom to 
explore science ideas through group activities. The ideal learning spaces should be comfortable and allow different 
seating patterns and configurations to accommodate different learning styles of students to work in different areas as 
suggested by Clifford (2012). Scientific skills which are promoted in constructivist classroom such as observing, 
organizing, representing, experimenting, questioning and sharing require sufficient materials. Interesting and 
sufficient materials encourage students to learn, manipulate and engage in groups. The learning environments are 
using today’s tools such as ICT which is believed to encourage active learning and lead development to learner. 
Technology in classroom allows both teacher and students access resources and work with ideas in new way. It may 
attract students’ attention to focus during the lesson and engage students in their study. 
5. Conclusion 
Constructivist learning environment has started to be practised in schools in Bidor, Perak. Although it is not fully 
integrated, it is a good beginning where teachers have given out some of their traditional pedagogy plan and accept 
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constructivism in teaching and learning activities. The finding showed that there was significant difference between 
students’ actual and preferred learning environment. Students in Bidor district perceived that their actual science 
learning environments were less constructivist compared to what they preferred. It suggests that science teachers 
should implement constructivist approach and improve their practice based on students’ preference learning 
environment to improve students’ performance. Besides, present study revealed that educational facilities in schools 
in Bidor district showed minimal adequacy in subsection Academic Learning Space and moderate adequacy in 
subsection Interior Environment. In addition, the finding showed that there is correlation between educational 
facilities and constructivist learning environment. Educational facilities, physical learning environment and 
technical specifications are needed to be considered in order to plan and construct effective constructivist learning 
environment in school. The process towards constructivism takes time as there are many aspects need to be 
considered. 
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